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(54) [Title of the Invention] 

INFORMATION RECORDING AND REPRODUCING UNIT 
(57) [Abstract] 
[Object] 

To provide a configuration of an information recording 
and reproducing unit, which is excel in a vibration resistance 
against the external vibration of which size and sort are 
increased when this unit is mounted on a portable machine, and 
which does not make a sacrifice of a cooling ability of the unit . 
[Means for Resolution] 

The vibration from the outside is transmitted to an 
attachment member 11. A unit body 7 including a head 
positioning mechanism system 3 is connected to the attachment 
member 11 through a heat insulating supporting member 16 with 
a flexible structure, so that it is possible to prevent the 
external vibration from being transmitted to the unit body 7. 
In addition, the generated heat of a circuit substrate 6 is 
easily conducted to the attachment member 11 through a heat 
transfer supporting member 10 with a high rate of conduction 
of heat, so that the circuit substrate 6 is cooled. Further, 
the heat conduction to the unit body 7 is prevented by the heat 
insulating supporting member 16. According to the present 
invention, it is possible to obtain an information recording 

.and reproducing unit, w hic h is excel in a v ibra tion resis tance 

and which does not make a sacrifice of a cooling ability of the 
unit. Further, even if this unit is incorporated and used in 
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the portable machine, the deterioration of the degree of 
accuracy of the head positioning due to the heat and the 
vibration is solved simultaneously, so that it is possible to 
improve a reliability of the unit. 
[0044] 

[Mode for Carrying Out the Invention] 

The embodiments according to the present invention will 

be described with reference to the drawings below. FIG.' 1 shows 

a first embodiment of a magnetic disk to be realized by the 

present invention. In addition, FIG. 2 and FIG. 3 are a cross 

sectional view and a perspective view of the unit shown in FIG. 

1, respectively. As shown FIGS. 1 to 3, a conventional magnetic 

disk drive is configured by a disk 1 as a recording medium, a 

signal converter (hereinafter, referred to as a head) 2, a 

positioning mechanism system 3 for positioning the head 2 at 

a radial direction of the disk, a case 4 covering these elements, 

a cover 5, and a circuit substrate 6, on which a signal processing 

unit, a disk driving motor, and a control unit of the head 

positioning mechanism system are integrated. 
[0045] 

In the case of this unit by the use of a magnetism- 
electricity conversion principle, an interval between the head 
2 and the recording surface of the disk 1 is not more than 0.1 
ym and adhesion of the dust in the air to the recording surface 
involves a serious defection of recording, so that it is 
necessary for the case 4 and the cover 5 covering the disk 1 
-and" t h e-hea-d-p os i-t-io n-tng-me cha ;ni- s m™syst:em~3-to-be~se-ai-ed-ciose-l-y-— 
In this case, the disk 1, the head 2, and the positioning 
mechanism system 3 as a main portion of the unit are a built-up 
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portion of the case 4 and the case -5 covering the above elements 

are referred to as a unit body 7. 

[0046] 

Amain heat generation source of the disk drive comprises 
a circuit substrate 6, a driving motor 8 of a disk rotating full 
time, and a driving unit 9 of the head positioning system. In 
these elements, a heat generated in the driving motor 8 and the 
driving unit 9 of the head positioning system is conducted to 
the case 4 and further, the cover 51 Since the case 4 and the 
cover 5 have a heat releasing area, it is possible to release 
the heat from this area to the outside air. 
[0047] 

Then, according to this first embodiment, the circuit 
substrate 6 is connected to an attachment member 11 by an elastic 
supporting member 10 made of a material with a high rate. of 
conduction of heat, and a heat generated here is capable of being 
easily conducted to the attachment member 11. The details of 
the elastic supporting member 10 will be described later. 
[0048] 

In order to make the illustration understandable, in FIG. 
1, a circuit 15 on the circuit substrate 6 is drawn so as to 
be laid on a face opposed to the unit body 7. However, in fact, 
the circuit 15 is mounted on a face at the side of the attachment 
member 11 (in FIG. 1, at the rear side) . This is why the heat 
released from the surface of the circuit 15 is prevented from 
being transferred to the unit body 7 through the air so as to 
increase a temperature of the unit body 7 even slightly. 
[0049] 

The attachment member 11 is connected with a structural 
•pnpmh^r 1 3 of a portable machine, on which th e prese n t unit is 
mounted by a screw 12. In addition, the attachment member 11 
itself is made of aluminum and iron with a high rate of conduction 
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of heat, and on the attachment member 11, a hollow 14 is partially 
formed by a press work so that the attachment member 11 can 
contact the structural member 13 at the outside of the unit at 
a larger area. At the same time, the hollow 14 serves to prevent 
the interference of the circuit 15 on the circuit substrate 6 
and the attachment member 11 since the interval between the 
circuit substrate 6 and the attachment member 11 is narrow due 
to the thin unit body. In addition, thereby, it is possible 
to obtain a cooling effect due to a natural convection as 
securing a flow path of the air even slightly. According to 
such a structure, the heat generated at the circuit substrate 
6 is transferred to the structural member 13 at the outside of 
the unit so as to cool the circuit substrate 6. 
[0050] 

On the other hand, the unit body 7 and the attachment 
member 11 are connected with each other by a heat insulating 
supporting member 16. The details of the heat insulating 
supporting member 16 will be described later. The circuit 
substrate 6 is provided with a cutout 17 so as to avoid the 
interference with the heat insulating supporting member 16. 
Accordingly, the unit body 7 has no portion directly connected 
to the circuit substrate and further, the heat that is 
indirectly transferred to the case 4 through the attachment 
member 11 is interrupted by the heat insulating supporting 
member 16, so that it is possible to hold down the temperature 
rise of the unit body. 
[0051] 

In addition, a signal is transferred between the circuit 
substrate 6 and the unit body 7 by a flexible cable 18 and in 
-o.rder_to_de.cr.ea.s.e _th.e_c.o.ndu.C-t.ejd _h.e.a_t_f rpm t he c i rcuit substrate 
6 to the unit body 7, this cable 18 is made large so as to make 
the heat releasing area large. Further, it is desirable that 
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a terminal 19 on the circuit substrate 6, which is connected 
with this cable 18, is mounted on an opposite surface with 
respect to the circuit mounted surface, and the heat transfer 
supporting member 10 is arranged so as to be connected with the 
vicinity of the terminal 19. In addition, one side of the 
circuit substrate 6 is provided with a signal terminal 20. 
[0052] 

In addition, according to the present unit, since only 
the attachment member 11 is connected with the structural member 
13 of the machine on which the present unit is mounted, it is 
inevitable that the vibration given to the machine is 
transferred from the attachment member 11 to the structural 
member 13. However, since the unit body 7 including the main 
parts, at which the vibration becomes a problem, such as the 
head positioning mechanism system 3 or the like is connected 
with the attachment member 11 through the heat insulating 
supporting member 16 of the flexible structure, it is possible 
to prevent the given vibration from being transferred to the 
unit body 7 . 
[0053] 

FIG. 4 shows a detailed constitutional example of the heat 
insulating supporting member 16. This member is configured by 
a flexible supporting member 27 that is structured in such a 
manner that an adhesive and elastic body having a very high 
attenuation effect such as a silicon rubber or the like is molded 
into a hollow cylindrical shape to make attenuation materials 
23, these attenuation materials 23 enclose a coil spring 22, 
and a pressing fittings 25 and 26 are adhered on its upper and 
lower surfaces; and a heat insulating member 24 made of a heat 

-i-n-su-l-a-t-i-ng- -rubber- T-he- -heat— Is conduct: ed__t_o the flex ible 

supporting member 27 by the coil spring 22, however, the heat 
insulating member 24 prevents the heat conduction to the case 
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4 as a part of the unit body 7. A spring constant of the coil 
spring 22 may be decided, for example, according to the 
following procedure . At first, a specific number of vibrations 
that is lower than that of a control band of a following control 
system of this unit is set, and then, a spring constant of the 
coil spring 22 may be decided from the above specific number 
of vibrations and a mass of the unit body 7 by means of a 
mathematical expression 3. 
[0054] 

According to this example, the coil spring 22 is used, 
however, the same structure may be possible by the other elastic 
distorted member . As the coil spring 22 shown in this example, 
in many cases, a metal is used as the elastic member. In this 
case, it is desirable that the heat insulating member 24 is 
wedged between the elastic member and the case 4 or the 
attachment member 11 so as to prevent the heat conduction. As 
such a heat insulating member, a material having a low rate of 
conduction of heat is preferable. 
[0055] 

For example, in the case of using a general rubber as the 
heat insulating material, it is possible to choose the heat 
insulating material from among various rubbers, such as a soft 
rubber made by vulcanizing a raw rubber by 2% (a heat conduction 
rate is about 0.14W/(mk)) and a . synthetic rubber (a heat 
conduction rate is about 0.25W/(mk) ) or the like. Among these 
rubbers, considering the other conditions such as a durability 
or the like, the rubber having a lower heat conduction rate is 
to be chosen. A polyurethane or the like has a further lower 
heat conduction rate, however, its durability or the like should 

be-Go-n-sd-de-ned I-t-ds-als o_p.o.s r sib.l «e_ to_x:jambine__ thes e materia ls 

to be used. In such a case, it is preferable that the heat 
conduction rate can be depressed at least lower than that of 
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the rubber. In addition, FIG. .4 shows an example that the 
attachment member 11 and the outside structural member 13 are 
fastened together by a screw 12, however, they may be fastened 
separately . 
[0056] 

In addition, as shown in FIG. 5, in the case that an 
adhesive and elastic body, which is very soft and has a high 
heat insulating ability, such as a soft heat insulating rubber, 
this is used as the heat insulating supporting member 16 to 
obtain a simple structure of the heat insulating supporting 
member 16. In this time, if a closed space 33 having a gas such 
as air or the like inserted therein is provided within the heat 
insulating supporting member 16 made of the heat insulating 
rubber, since this gas has a lower heat conduction rate than 
that of the rubber, it is possible to more enhance a heat 
insulating effect. Further, according to such a structure, due 
to the gas inserted in this close space 33, it is possible to 
form a soft air spring. 
[0057] 

According to such an air spring, a hole is formed in the 
closed space within the above described elastic supporting 
member made of the heat insulation rubber, through which the 
gas is capable of being exchanged between this closed space and 
the outside or the .other close space, and this hole is made 
smaller to be an aperture, so that a structure to enhance an 
attenuation effect may be possible. In FIG. 5, there is one 
closed space 33 in which the air is inserted, however, if there 
are a plurality of closed spaces 33, the same effect may be 
obtained. For example, in this molding process of the rubber, 
if an ai r bubb le i s mixed w i thin the he at insulati ng sup porting 
member 16, it is possible to form many closed spaces. 
[0058] 
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In addition, also in the case that an excitation input 
(moment) as rotating the unit is provided as shown in FIG. 1, 
in order to obtain a vibration resistance, it is preferable that 
the heat insulating supporting members 16 are provided to all 
four corners of the unit body 7. 
[0059] 

Since the unit according to these embodiments shown in 
the drawings is mounted on the portable machine to be used, the 
size thereof is preferably small, and at the maximum, a disk 
diameter is 2.5 inch ( 65 mm) . For example, in the case of using 
the disk of 2.5 inch, according to a standard size, a width is 
71. 4 mm, a depth is 101.6 mm, and a height is 1 inch (25.4 mm) 
at the maximum. 
[0060] 

As shown in FIG. 6, in order to make the unit thinner, 
the attaching height of the heat insulating supporting members 
16 with the case 4 is close to the upper surface of the case 
4, the unit may be thinner. In this case, since the height of 
the heat insulating supporting member 16 itself is sufficient, 
the moving amount of the heat insulating supporting members 16 
is made larger. Thereby, it becomes possible to cope with the 
excitation input with larger amplitude. 
[0061] 

In addition, as shown in FIG. 6, when the four corners 
of the case 4 are molded so that the heat insulating supporting 
members 16 is fit in the case 4, it is possible to depress the 
width and the measurement in a depth direction within the same 
standard size as that of FIG. 1 . Thus, according to the present 
invention, without making the outline measurement of the unit 
larger as j?ompared_ to the con ventio n al unit, it is possibl e to 
enhance the vibration resistance ability. 
[0062] 
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In addition, as shown in .FIG. 7, the heat insulating 
supporting members 16 is capable of being attached so that its 
movable direction is in parallel with a disk surface . According 
to such an attaching method, particularly, a sensitivity is 
capable of being enhanced against the excitation input from the 
outside in a head positioning direction, so that this attaching 
method is suitable for improving the precision of the head 
positioning. However, since the width and the measurement in 
a depth direction of the unit is depressed not to excess the 
standard value, the movable range of the heat insulating 
supporting members 16 may be more limited than the case shown 
in FIG. 1, so that it is preferable that the interference with 
the other parts is avoided and the heat insulating supporting 
members 16 is designed so that its movable range becomes as large 
as possible. 
[0063] 

FIG. 8, FIG. 9, and FIG. 10 show different detailed 
structures of the heat transfer supporting member 10, 
respectively. According to an example shown in FIG. 8, the 
circuit substrate 6 and the attachment member 11 are fastened 
by a metal screw 28 with clipping an attenuation material 29 
made of a hollow cylindrical rubber. On the circuit substrate 
6, a hole 21 covered with a metal having a high heat conduction 
is formed and a metal screw 28 contacts this hole 21 so as to 
conduct the heat to the attachment member 11. In addition, by 
the attenuation material 29, the vibration from the attachment 
member 11 is absorbed. 
[0064] 

An example shown in FIG. 9 shows a case that a platy screw 
32, which is structured in such a manner that a metal thin plate 
is bend in a U shape, is used as the heat transfer supporting 
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member 10. In addition, according to an example shown in FIG. 

10, a soft rubber 31 including a metal powder 30 having a high 

heat conduction rate is used as a heat transfer supporting 

member. In this way, as the heat transfer supporting member 

10, various structures may be considered, however, the rigidity 

thereof is lowered too much in pursuit of the vibration 

resistance, according to circumstances, it is feared that the 

circuit 15 comes in conflict with the attachment member to be 

damaged. Therefore, it is needed to provide some rigidity to 

the spring 32 and the rubber 31. In the case of the circuit 

substrate 6, it has no movable portion as the unit body 7, a 

fatigue durability may be only considered, and according to this 

embodiment, a condition of the vibration resistance 

architecture may not be more strict than the case of the heat 

insulating supporting members 16 supporting the unit body 7. 

The greater the number of these heat transfer supporting members 

10, the greater the heat transfer supporting members 10 can 

increase the heat conduction to the attachment member 11. In 

addition, the heat transfer supporting member 10 is capable of 

informing a temperature distribution on the circuit substrate 

6, so that it is preferable that many heat transfer supporting 

members 10 are provided on the circuit substrate. 
[0065] 

If a material having a high heat conduction rate is used 
as the heat transfer supporting members 10 to be used here, it 
T¥^os^bre^Fo~rncrease the heat amount to be conducted to from 
the circuit substrate 6 to the attachment member 11, so that 
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a cooling efficiency is capable of being enhanced. As such a 

material having a high heat conduction rate, a metal may be 

considered. For example, a heat conduction rate of an iron such 

as a spring steel or the like is about 70W/ (mk) , however, a copper 

has a heat conduction rate of about 400W/ (mK) . Accordingly, 

even in the case that the spring steel us used as a material 

of the heat transfer supporting members 10, it is desirable that 

a heat conduction rate is increased entirely, for example, by 

copperizing its surface. Although it is also possible to mix 

the material with the other nonmetal material, it is desirable 

that the entire heat conduction rate is made not less than the 

heat conduction rate of the iron. 
[0066] 

FIG. 11 shows the other structure of the embodiment shown 
in FIG. 1. According to the above described embodiment, the 
circuit substrate 6 is arranged between the unit body 7 and the 
attachment member 11, however, as shown in FIG. 11, the circuit 
substrate 6 may be arranged at the opposite side of the unit 
body 7 in relation to the attachment member 11. In this case, 
the circuit substrate 6 is released toward the outside, so that 
the circuit substrate 6 may easily radiate heat, however, the 
heat conduction through the attachment member 11 is 
disadvantage since the heat is conducted only through a 
connection area between the attachment member 11 and the outside 
structural member 13. Accordingly, it is desirable that this 
structure is used in the ambience where cooling by a .natural 
convection is capable of being effectively performed. 
[0067] 

l^ow,~ with reference to FIG. 12, a second embodiment 
according to the present invention will be described below. 
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According to this second embodiment, the unit body 7 is 
connected to the circuit substrate 6 by the heat insulating 
supporting members 16 as shown in FIG. 4 and FIG . 5, and further, 
the circuit substrate 6 is connected to the attachment member 
11 by the heat transfer supporting member 10 as shown in FIG. 
7 and FIG. 8. In this case, the circuit substrate 6 and the 
unit body 7 are connected not through the attachment member 11, 
however, the heat generated in the circuit substrate 6 is not 
transferred to the unit body 7 by the heat insulating supporting 
members 16 but it is easily conducted to the attachment member 
11 by the heat transfer supporting member 10. As a result, it 
is possible to cool the circuit substrate 6. 
[0068] 

In addition, the vibration from the outside is 
transferred to the attachment member 11 and, in the course of 
being transferred to the circuit substrate 6 therefrom, this 
vibration is attenuated at the heat transfer supporting member 
10. Further, from the circuit substrate 6 to the unit body 7, 
the vibration is attenuated by the heat insulating supporting 
members 16 and a double vibration absorption structure is 
realized, so that the vibration resistance is capable of being 
enhanced . 
[0069] 

In this case, the second embodiment is configured so that 
a portion of the vibration to be transferred from the attachment 
member 11 to the circuit substrate 6 is further transferred to 
the unit body 7, so that the vibration resistance ability of 
the heat transfer supporting member 10 that is located at the 
beginning in the vibration transfer path may be effectively 
enhanced. Therefore, as compared with the first embodiment, 
~th e v lb r a tT on" 1:1* sTst a nee architecture of the heat transfer 
supporting member 10 is needed to be made more exactly. 



12 



Accordingly, it is desirable that the heat transfer supporting 
member 10 is structured in such a manner that a metal spring 
such as flexible supporting member 27 or the like as a portion 
of the heat insulating supporting members 16 shown in FIG . 4 
is combined with the adhesive and elastic body. 
[0070] 

FIG. 13 shows an example of a video camera by the use of 
a magnetic disk drive having a structure according to the 
present embodiment. According to this camera, the picturized 
image information and audio information are converted into 
digital signals to be recorded in a magnetic disk drive 34 . The 
magnetic disk drive 34 is fixed on an upper lid 35 that is 
disposed on an upper part of the camera by the attachment member 
11. Accordingly, in this example, the upper lid 35 corresponds 
to the above described outside structural member 13, and the 
heat generated from the circuit substrate or the like is 
transferred to this upper lid 35 to released in the outside air. 
Therefore, it is desirable that the upper lid 35 is made of a 
material having a high heat conduction. 
[0071] 

In order to make the structure of this example more simple, 
the circuit substrate 6 is connected to the upper lid 35 by the 
heat transfer supporting member 10 and the unit body 7 is 
connected to the upper lid 35 by the heat insulating supporting 
members 16. In this case, the upper lid 35 is the outside 
structural member, but it is also used as the above described 
attachment member 11 . Thus, a portion of the outside structural 
member is capable of being used as the attachment member. In 
this case, the circuit substrate and the unit body are fixed, 
respectively, so that in the usage method such that the disk 
"drive Is fYequ^tl^^deta^he"^ this structure tends to be 
complicated . 
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[0072] 

The case of the magnetic disk drive is explained above, 
however, it may be equally understood by a person skilled in 
the art that the present invention may be applied to a recording 
unit in which a converter is needed to be positioned at a 
predetermined position on a recording medium according to a 
recording and reproducing principle and further, the heat 
generated from its driving system and its signal processing unit 
or the like is needed to be released, for example, such as a 
unit using an optical disk drive and a flexible disk or the like 
as a unit that is excel in a vibration resistance and a cooling 
ability capable of being provided by the present invention. 
[0073] 

[Advantage of the Invention] 

According to the present invention, it is possible to 
provide an information recording unit, which is excel in a 
vibration resistance and which does not make a sacrifice of a 
cooling ability of the unit due to the vibration resistance. 
Further, even in the case of using this unit with being 
incorporated and used in the portable machine, the 
deterioration of the degree of accuracy of the head posit ioning 
due to the heat and the vibration may be solved simultaneously, 
so that it is possible to improve a reliability of the unit. 
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(54) INFORMATION RECORDING AND 
REPRODUCING DEVICE 

(57) Abstract* 

PROBLEM TO BE SOLVED: To provide the structure of 
an information recorder which has excellent vibration 
resistance to the external vibration increased in the 
magnitude and kind by mounting on a portable apparatus 
and does not sacrifice the cooling performance of the 
device. 

SOLUTION: The vibration from outside is transmitted to a 
mounting member 11. The device body 7 including a head 
positioning mechanism system 3 is coupled via a 
thermally insulating member 16 having a soft structure 
to a mounting member 11 and, therefore, the transmission 
of the external vibration to the device body 7 is 
prevented. The heat generated in a circuit board 6 is 
easily transmitted via a heat transfer supporting member 
10 having high thermal conductivity to the mounting 
member 15, by which the circuit board 6 is cooled. 
Further, the heat transfer to the device body 7 is 
prohibited by the thermally insulating member 16. As a 
result, the information recorder which has excellent 
vibration resistance and is not sacrificed in the 
cooling performance of the device is obtd. Even more, 
the degradation in the head positioning accuracy by the 
heat and the vibration is simultaneously solved even if 
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portable apparatus and : therefore, the reliability of 
the device is improved. 
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